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Applying technology

“Blockchain used to cure cancer.” 
“Blockchain to end poverty in Africa.” 
“Blockchain to replace Facebook” – We have 
heard it all over the past 2 years. Between 
the frenzy around cryptocurrencies and 
the general froth in the media, you could 
be forgiven for thinking that blockchain 
was a more important discovery than 
the light bulb. The reality is far more 
nuanced, however. So, rather than making 
an affirmative declaration, let’s ask the 
question: “Can blockchain improve clinical 
trials?”

The background
A quick explanation of blockchain first. 
A blockchain can be thought of like 

an Excel sheet where multiple copies 
are distributed to different computers. 
The computers work together to reach 
a consensus that a transaction is valid. 
A group of valid transactions gets added 
to the Excel sheet and then those rows 
are made immutable (unchangeable) by 
password protecting the cells. Then every 
computer updates their own copy of the 
sheet so that they are all in sync.

The data in a transaction can vary. It can 
be data related to the location of an asset. 
It could be data related to combining raw 
materials in manufacturing to create a new 
product. It could be updating a ledger of 
balances on multiple accounts. Or it could be 
data related to clinical trials. The point is that 
blockchain is nothing more than a simple 
database where multiple computers have 
identical copies and where data can only ever 
be added – not amended or deleted.

Nutraceutical interest
There are signs in the nutraceutical 

and cosmeceutical industry that large 
pharma companies are looking to 
expand their product lines beyond strict 
pharmaceuticals. They are looking to 
acquire companies along with their 
product lines and communities. In order 
to drive the highest valuation, more and 
more companies in this space are looking 
to blockchain to provide provenance and 
transparency of their raw ingredients, 
manufacturing, transport and logistics 
and other aspects of their business to 
make them even more attractive to the 
pharmaceutical space. They are looking at 
how blockchain technology could be used 
to support these efforts. One area of keen 
interest is in how blockchain can be used in 
clinical trials.

There are numerous areas where 
blockchain or other distributed ledger 
technology (DLT) solutions can be applied 
in clinical trials including participant 
recruitment and compensation, consent 
management, data collection, custody 
customs and logistics of both products and 
clinical samples/results.

But exactly how could blockchain be 
used for these?

Industry adoption
One of the biggest challenges for 

any clinical trial is recruiting the right 
participants. Most clinical trials are looking 
for a specific participant profile. In the 
pharma world, there are strict regulations 
on the recruitment of participants including 

declarations, claims and incentives. It can 
be a real minefield. 

If the industry came together and 
created a single mobile application for 
the purposes of recruiting participants 
into clinical trials, it could be created 
in such a way as to ensure compliance 
with all necessary regulations and even 
customized per jurisdiction. Patient data 
could be stored within the app and not 
on any centralized database. This would 
thus improve consumer trust in providing 
their data. By using blockchain as an 
underlying technology, companies could 
register clinical trials and patients could 
choose to apply to participate in trials 
in a way that was open and transparent. 
Patients could grant their consent and 
privately share relevant information with 
companies looking to operate clinical trials. 
By designing the system where the patient 
is in control and the underlying platform 
is based on blockchain technology, there is 
the possibility for multiple companies and 
consumers to come together in a trusted 
way. 

Individual companies could create 
their own apps for this process and just 
use a database. The power of using a 
single app with blockchain technology 
at its core comes in the network effect of 
multiple companies working together. 
Blockchain provides a trusted basis for 
sharing information that can get multiple 
distrusting parties to engage.

The question of consent
Some clinical trials suffer from issues 

related to the consent of participants. 
Some participants did not consent. Some 
participants withdraw their consent 
during the trial. Often times consent is 
recorded on paper and then later digitized 
resulting in opportunity for errors being 
introduced along the way. Introducing 
blockchain technology as part of a 
digital transformation project to consent 
management can add real value to the 
process.

A blockchain based consent 
management platform allows for full audit 
trail capabilities. Consent can be recorded 
onto the blockchain in a way as to capture 
specific time and date. Due to the nature of 
how entries are recorded, the consent will 
be digitally signed meaning that consent 
could not be forged. 

If at some point in time the participant 
were to choose to withdraw consent or to 
exit the trial, the blockchain can record 
the date and time at which consent was 
withdrawn. Because blockchain data is 
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immutable (unable to be changed, edited or 
deleted) the withdrawal of consent occurs 
when the participant makes a new entry 
declaring it. 

As with granting of consent, the 
withdrawal will also include a timestamp 
and be digitally signed by the participant. 
A third case exists where consent is 
declared as invalid. In this case, it 
would be the clinical trial operator who 
would add a new entry to the blockchain 
specifying that the consent was no longer 
valid. And finally, consent could naturally 
expire. If consent was granted which 
only covered a specific trial or a specific 
time period, this information is also 
included in the consent as registered on 
the blockchain. This immutable timeline 
of consent grant, revocation, invalidation 
or expiration adds significant value to the 
clinical trial process.

GDPR impact
The EU General Data Protection 

Regulation (GDPR) makes clear 
specifications about how data must be 
handled by organizations. One of the 
criteria is the “right to be forgotten.” 
If blockchain data is immutable and 
cannot be deleted, then we cannot store 
some data in a blockchain. That doesn’t 
mean blockchain cannot be used, it only 
means there must be a compliant data 
architecture approach.

With the right data architecture, there 
is an opportunity to store clinical trial 
data in detail onto the blockchain. The 
data stored can include data relating to 
the participant, data related to compliance 
with the protocols during the trial (e.g.; 
how and how often to use any product), 
specific test results during the trial and 
other data which can provide evidence 
towards the efficacy of any claim.

As with consent, the timeline of the 
data, as well as the immutability of the 
data, make it extremely valuable compared 
to traditional means of managing 
clinical trial data. The caveat that is often 
overlooked is that in order for blockchain 
to be useful, the process must be fully 
digital. Designing a digital transformation 
project with blockchain data storage as 
one of the design criteria can uncover 
additional commercial and participant 
benefits.

Clearly defined procedures
In a recent meeting with an industry 

leader in global logistics for the 
biosciences, it was explained that there 
are clearly defined procedures for the 

transportation and handling of both 
products to be used in clinical trials and 
in medical samples which are collected as 
part of the trial. Outside of clinical trials, 
medical samples collected as part of a 
potential “medical event” resulting from 
a product are of even higher value and 
importance.

Additionally, the company explained 
that having clear evidence of customs fees 
paid throughout the life of a product was 
critically important. At the early stages 
of a clinical trial, the declared customs 
values could be a commercial value of 
€0.00 and a customs value of €0.00. But, 
as a trial proceeds and gains success the 
commercial value could remain at €0.00 
while the customs value can increase to 
€10s or even €1000s. 

This increase in customs value is 
important for establishing the price for 
drugs in various countries. Equally, it 
could be important for establishing the 
price of a nutraceutical or cosmeceutical 
product in a market or as part of a 
corporate valuation strategy.

Applicability criteria
When assessing whether or not a 

project is suitable for blockchain, one set 
of four criteria are: 
1)  Do you one or more assets you wish to 

track? (products and samples: Yes). 
2)  Do you care about the evolution/

lifecycle of an asset? (tracking products 
and samples throughout their lifecycle 
from the manufacturer, through 
logistics to the application within a trial: 
Yes). 

3)  Is the evolution/lifecycle of an asset 
governed by rules and well-defined 
processes? (Yes!) 

4)  Is there only a single voice of truth for 
information about the asset? (Multiple 
parties handling and processing the 
product or samples: No). 
And these are all the answers that 

indicate that this could be an excellent 
opportunity for a blockchain.

Gaining an incentive
Within the boundaries of regulatory 

compliance, clinical trial participants may 
be incentivized with rewards. Today these 
rewards are often in the form of gift cards 
or other vouchers or possibly even in cash. 
Distributing, tracking, managing and 
reporting these rewards can be a challenge. 
Implementing a blockchain-based rewards 
system in the form of a loyalty token could be 
a solution. 

The loyalty token could be integrated 
into the same system for managing patient 
recruitment, consent management and data 
collection. Merchants, including both those 
who are creating the products for clinical 
trials and other general merchants, could 
then use the system to accept the clinical 
trials tokens in return for goods and services. 
Tokens would be controlled by the participant 
and non-transferrable or tradable for cash. 
With the system fully deployed on blockchain, 
transparency and immutability will make 
compliance audits easier and more accurate.

Stressing the benefits
One of the most common questions in 

the ongoing hype cycle of blockchain and 
DLT is: Why can’t we just use a regular 
database?

When it comes to clinical trials the 
answer comes down to single vs. multi-
party engagement. If you are running a 
clinical trial and you have full control over 
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all elements from recruitment to logistics to 
testing to rewards, then a database is most 
likely the best solution.

However, if there are multiple parties 
involved then often each party will have 
its own method of capturing, recording 
and reporting information. As data flows 
from one entity to another, data must 
be imported or exported back and forth 
sometimes with large data file transfers. 
This could sometimes be via application 
programming interfaces (APIs) – or 
sometimes as large stacks of paper. And 
when running multiple trials across 
multiple cohorts in multiple jurisdictions, 
a blockchain-based solution can have 
significant operational and compliance 
savings over existing methods.

If one party were to agree to run the 
database for all the other parties, there is 
an issue of trust. Are all stakeholders happy 
for one party to have full control and access 
to all data? Typically there are conflicting 

interests between stakeholders which 
can lead to a lack of trust. Blockchain’s 
decentralized and distributed approach 
can provide a platform for cooperating 
with multiple competing stakeholders – a 
platform for coopetition.

Lastly, the immutable nature of 
blockchain platforms means that data 
which is stored on a blockchain cannot 
be edited or hacked. And because the 
data is disrupted across multiple nodes, 
it is difficult for it to become corrupted. 
High availability and redundancy are built 
into the blockchain architecture. This 
provides a greater level of confidence 
over a centralized system – even one with 
excellent IT infrastructure.

Aligning around a problem
The challenge will be in aligning the 

priorities of multiple stakeholders and 
multiple stakeholder types around solving 
a common problem. Sure, blockchain 

technology is only 3+ years old and it is 
risky to supplement or replace critical 
business infrastructure with blockchain or 
DLT technology. But the real challenge is in 
getting companies – and the people within 
the companies – to work collaboratively and 
agree on subjects of governance, data and 
access.

Can blockchain be used to improve 
clinical trials? Yes. It can be used to 
support enhanced recruitment, consent 
management, asset logistics tracking, data 
collection and even patient rewards or 
incentives. All of these are systems which 
need to be built with their own interfaces 
and designs. With the right blockchain 
technology as the platform for storing  
and accessing the key data necessary to drive 
incremental business value in  
clinical trials. n

The author Troy Norcross is Co-Founder 
of Blockchain Rookies.

Arla Foods has developed a new 
artificial intelligence (AI) tool to better 
predict its milk intake from farmer-
owners. According to the company, 
200 million kilos of milk can now be 
utilized more efficiently each year, 
through predictions of how much 
milk 1.5 million cows will produce 
in the future, elevating value chain 
sustainability. Prior to the tool’s use, 
a forecast of this scale took days to 
create and was carried out through 
manual calculations of “piles of Excel 
sheets,” Arla notes. The new AI 
software speeds up the process, which 
is reduced to “a few hours,” and yields 
a “1.4 percent greater accuracy.”
The new milk intake forecasting tool is implemented in all Arla’s markets across Europe, including Denmark, Germany, 
Sweden, the UK, Belgium, Luxembourg and the Netherlands.
“The better we are at predicting what our milk intake will be, the better we can plan and optimize our entire value chain, 
which both improves profitability for our farmer-owners and drives sustainability. The new AI tool provides us with an insight 
into our supply of milk that we have never had before,” says Michael Bøgh Linde Vinther, Director of Global Milk Planning 
at Arla.
Each year, Arla collects around 13 billion kilos of milk from some 10,300 farmer-owners across Northern Europe. The 
cooperative is now keeping a close eye on emerging technologies that raise the efficiency of dairy production. “More data 
drives better decision making,” the company emphasizes.
Arla’s AI tool factors in variables such as seasonal changes, the number of farmers converting to new milk types, the farmers’ 
geographical characteristics as well as how much milk they produce on a daily basis.
“We are now able to make important strategic decisions on a more informed basis. The data has become more valid as 
it is now formalized in a bulletproof system rather than based on individual knowledge. It’s amazing to see how this new 
technology is able to optimize and improve an, up until now, very time-consuming task,” says Vinther.
As an example, the company says that it is now possible to make the distinction between how much milk should be collected 
from farmers in North Germany and West Germany three to five months ahead of time.
“This kind of knowledge is very valuable, as it allows us to be able to plan and adjust the number of Arla trucks traveling 
across the country. In that way, we can reduce our costs and save the environment from unnecessary CO2 emissions,” 
explains Vinther.
In March 2019, Arla launched of an ambitious target to accelerate the transition to sustainable dairy production with an 
intensified 
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